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1
MEDICAL INSERTION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation No. 61/534,552, filed on Sep. 14, 2011, the entirety of
which is fully incorporated by reference herein.

TECHNICAL FIELD

This specification relates to minimally invasive medical
procedures as well as procedures requiring percutaneous
access to a patient. Often with medical procedures a wire
guide is threaded through one or more lumens within a
patient’s anatomy to reach a surgical location. Another
device, such as a catheter or scope may be threaded over the
wire guide to allow that device to also reach the surgical field.
The tips of wire guides are often necessarily floppy or rela-
tively unstable to allow for an atraumatic use of the wire guide
within the patient.

BRIEF SUMMARY

A first representative embodiment of the disclosure is pro-
vided. The embodiment includes a medical device. The medi-
cal device includes a generally elongate member with a distal
end portion and a proximal end portion with a longitudinal
axis and a lumen disposed therethrough. The lumen is con-
figured to allow the passage of a wireguide therethrough. The
proximal end portion of the elongate member comprises a
proximal end face, the proximal end face has an arcuate first
edge. The first edge circumscribes only a portion of a total
circumference of the elongate member. The proximal end
face transitions to a second face that is disposed distally of the
proximal end face. The second face defines an arcuate second
edge that circumscribes another portion of the total circum-
ference of the elongate member.

A second representative embodiment of the disclosure is
provided. The embodiment includes a medical device. The
medical device includes a generally elongate member with a
distal end portion and a proximal end portion with a longitu-
dinal axis and a lumen disposed therethrough, wherein the
lumen is configured to allow the passage of a wireguide
therethrough. The proximal end portion defines a trough for
accepting a tip of the wireguide and urging the tip into the
lumen from a varying angle of attack with respect to the
longitudinal axis. The trough is defined from an open proxi-
mal end providing communication with the lumen. The
trough includes a proximal end face with an arcuate first edge,
the first edge circumscribes only a portion of a total circum-
ference of the elongate member. The proximal end face tran-
sitions to a second face that is disposed distally of the proxi-
mal end face, the second face defining a second edge that
circumscribes another portion of the total circumference of
the elongate member.

Advantages of the disclosed device will become more
apparent to those skilled in the art from the following descrip-
tion of embodiments that have been shown and described by
way of illustration. As will be realized, other and different
embodiments are contemplated, and the disclosed details are
capable of modification in various respects. Accordingly, the
drawings and description are to be regarded as illustrative in
nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a medical insertion device.
FIG. 2 is a side view of the device of FIG. 1.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 3 is a detail view of the trough of the device of FIG. 1.

FIG. 4 is a side cross-sectional view of the device of FIG.
1, schematically showing wire guides being threaded into the
lumen of the device from various approach angles.

FIG. 5 is a detail view of the trough of an alternate medical
insertion device.

FIG. 6 is a detail view of the trough of another alternate
medical device.

FIG. 7 is a schematic drawing of attempting to thread wire
guides from various angles of approach into the lumen of a
conventional catheter.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

Turning now to FIGS. 1-4, a medical insertion device 10 is
provided. The medical insertion device 10 extends between a
distal end portion 20 and a proximal end portion 40. A lumen
12 is disposed through the device 10 along a longitudinal axis
104 that extends therethrough. The proximal end portion 40
includes a scooped opening 42 that is configured to receive a
distal end 1a of a wire guide 1 (FIG. 4) and urge the distal end
1a of'the wire guide 1 to be threaded through the lumen 12 and
ultimately out of the device 10 through an aperture 21 defined
at an end surface of the distal end portion 20.

The distal portion 20 may include a distal tip 20a that is
configured to mate with and/or extend within a lumen of a
working device, such as a catheter, scope, or the like that is to
be passed into a patient to assist with a medical procedure. In
some embodiments, the distal end portion 20 may include a
conical section 205 with a decreasing diameter toward the
distal end thereof, with an end of the conical section 205
forming the distal end. Alternatively, the distal portion 20
may additionally include a cannula portion 20¢ with a sub-
stantially constant outer diameter to extend further within the
lumen of the working device, or for another purpose, such as
puncture device for a valve or an adapter. The relatively small
outer diameter at the distal tip 20a of the device provides for
extending the distal tip 20a within the working device, and
also projecting the wire guide from the distal tip 20q in a
specific direction.

In some embodiments, the proximal portion 40 may
include a plurality of ridges 44 disposed upon the outer sur-
face thereof, which are ergonomically disposed to allow the
user to easily grip and manipulate the insertion device 10. The
ridges 44 may be at a constant diameter (and ridge height) or
they may vary along the length of the proximal portion 40. In
some embodiments, the ridges 44 extend from just distally of
the inner end face 70 (discussed below, which defines an
opening into the trough 42), while in other embodiments, the
ridges 44 may be disposed in other portions of the device 10.

As shown in FIG. 4, the lumen 12 along the device 10 may
be formed with the same general profile as the outer surface of
the device 10, such that the wall thickness of the device 10 is
substantially constant along the length of the device 10 (not
including the built up wall thickness forming the plurality of
ridges 44). In some embodiments, a distal portion of the
lumen 12 may be formed with a smaller inner diameter than
an inner diameter of a portion of the lumen proximate the
inner end face 70, to allow the overall distal end portion 20 of
the device 10 to include the conical section 205, which may
have a decreasing inner diameter at a constant rate, or a
differing rate. In some embodiments, the transition between
the constant diameter portion of the lumen (which partially or
entirely falls within the ridged portion 44) may additionally
be within the ridged portion of the device 10 such that the
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conical section 205 of the device 10 additionally includes one
or more of the plurality of ridges 44.

As shown schematically in FIG. 4, the scooped opening 42
is configured to receive the distal end 1a of the wire guide 1
and urge the wire guide 1 to be threaded through the lumen 12
when the distal end 1a approaches the lumen 12 at a large
range acute angles of attack § with respect to the longitudinal
axis 10a of the device 10, as shown schematically in FIG. 6.
Moreover, the presence of the scooped opening 42 allows the
distal end 1a of the wire guide 1 to approach the device 10, not
just at a proximal end surface as required when a wire guide
is to be threaded directly in the lumen of a catheter, scope, or
the like (shown schematically in FIG. 7 depicting this con-
ventional process), but rather the wire guide 1 may approach
the scooped opening 42 at any position along its length,
between the proximal end face 50 and the second end face 70
(as discussed in further detail below). Wire guides 1, 1', and 1"
are drawn schematically with various relatively steep angles
of attack § (f', p") and approaching the scooped portion 42
distally of the proximal end face 50, while still ultimately
causing the distal tip 1a (1a', 1a") of the wire guide to be
threaded within the lumen 12 and ultimately through the
device 10 and into the lumen of the working device (such as
a catheter, scope, or the like). As shown schematically in FIG.
7, these angles of attack {3, p', p" and relative positions of the
wire guide 1 (1', 1") with respect to the opening into the lumen
1011 of the working device 1000 may not result in a success-
ful thread by the medical professional, or at least requires
significantly more precision by the medical professional at
locating the distal tip of the wire guide with respect to the
opening into the lumen 1011.

As can be understood with thorough review and under-
standing of'this disclosure, the relatively large range of poten-
tial angles of attack [ provides for improved efficiency in
threading a wire guide 1 through the device 10 and ultimately
through a catheter, scope, or other elongate member with a
relatively small working lumen. This range of angles of attack
[ is significantly larger than the range of potential angles of
attack when inserting a distal end 1a of a wire guide 1 directly
into the lumen 1011 of the catheter, scope, and the like (de-
picted schematically as 1000 in FIG. 7).

The proximal end portion 40 of the device 10 includes a
proximal end face 50 that defines the proximal-most edge of
the device 10. The proximal end face 50 may be disposed
substantially perpendicular to the longitudinal axis 10a of the
device 10, or alternatively, may extend at an acute angle to the
longitudinal axis 10a, or at other orientations (such as in an
arcuate relationship, a non-planar and non-curved orienta-
tion, e.g. waved or discontinuous fashion) or in other shapes
and orientations.

As best shown in FIG. 3, the proximal end face 50 may
include an outer edge, or first edge, 52 that establishes the
edge between the proximal end face 50 and the outer circum-
ferential surface 40a of the proximal end portion 40 of the
device. The proximal end face 50 is provide with an arc length
A (along its outer edge 52) that traverses a portion of, but not
the entirety of the total outer circumference of the proximal
end portion 40 of the device 10. In some embodiments, the arc
length A ofthe outer edge 52 may be within the range of about
30 degrees to about 210 degrees, inclusive of all arc lengths
therewithin, or within the range of about 90 degrees to about
180 degrees, inclusive of all arc lengths therewithin, or within
the range of about 90 degrees to about 150 degrees, inclusive
of all arc lengths therewithin. In some preferred embodi-
ments, the arc length A of the outer edge 52 may be between
80 to about 110 degrees, inclusive of all arc lengths there-
within. One or ordinary skill will understand after a thorough
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review of this disclosure that the performance of the device 10
may be optimized with various arc lengths A and distances
between the proximal end face 50 and the inner end face 70
(discussed below) to maximize the potential angles and loca-
tions of attack of a wire guide 1 to the trough 42 (and ulti-
mately thread the wire guide 1 through the lumen 12 of the
device), while providing a device with sufficient strength to
prevent inadvertent breakage during manufacture, storage,
and use.

The proximal end face 50 may be additionally bounded by
an enclosing edge, or curve 56 that defines another boundary
of the proximal end face 50. In some embodiments as best
shown in FIG. 3, the enclosing edge 56 meets with opposite
ends 53, 54 of the outer edge 52, such that the combination of
the outer edge 52 and the enclosing edge 56 defines the entire
periphery of the proximal end face 50. In other embodiments,
additional edges may assist with the outer edge 52 and the
enclosing edge to fully define the periphery of the proximal
end face 50. In some embodiments shown in FIG. 3, the
enclosing edge 56 forms a straight line and engages opposite
end 53, 54 of the outer edge 52. In this embodiment, the
enclosing edge 56 is a straight line, with a center point 56a
that forms an edge with the proximal-most opening into the
internal volume 424 of the trough 42. In other words, the
enclosing edge 56 forms the longest continuous chord pos-
sible. As will be appreciated, the material thickness of the
device 10 and the arc length of the outer edge 52 may define
or constrain the size, shape, and orientation of the enclosing
edge 56. In other embodiments shown in FIG. 3a, the outer
edge 52 may have a longer arc length A than depicted in FIG.
5, which would necessitate a similar enclosing edge to
include two discrete segments positioned on opposite sides of
the internal volume of the trough 42 (or the lumen 12 as it
extends through the trough 42).

The trough 42 is further defined from an inner end face 70
that may be provided upon a substantially opposite circum-
ferential side form the proximal end face 50. The inner end
face 70 may be disposed distally of the proximal end face 50,
and is defined, in part from an arcuate second edge 72, which
establishes the edge between the inner end face 70 and
another portion of the outer circumferential surface 40a of the
proximal end portion 40. In a preferred embodiment, the
second edge 72 traverses a second arc length y that traverses
for a portion of, but not the entirety of the total outer circum-
ference of the proximal end portion 40. In some embodi-
ments, the combination of the arc length A and second arc
length v is a portion of the outer circumference less than the
total outer circumference of the proximal end portion 40. In
some embodiments, the second arc length y of the second
edge 72 may be within the range of about 30 degrees to about
210 degrees, inclusive of all arc lengths therewithin, or within
the range of about 90 degrees to about 180 degrees, inclusive
ofall arc lengths therewithin, or within the range of about 90
degrees to about 150 degrees, inclusive of all arc lengths
therewithin. In some preferred embodiments, the second arc
length v of the second edge 72 may be between 80 to about
110 degrees, inclusive of all arc lengths therewithin. As with
the arc length A, one of ordinary skill in the art will under-
stand, upon review of the subject specification, that the sec-
ond arc length y may be optimized using some or all of the
design factors discussed above.

As shown in FIG. 5, the combined arc length of the outer
edge 52 and the second edge 72 may almost, or completely
traverse the outer circumference of the proximal end portion
40. In embodiments where the outer edge 52 and the second
edge 72 completely traverse the outer circumference of the
proximal end portion, the combined outer and second edges
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may transition continuously with each other as shown in FI1G.
6, while in other embodiments (FIGS. 3, 5) the outer and
second edges 52, 72 may transition discontinuously with each
other, such that the outer and second edges 52, 72 are each
bounded by discrete enclosing edges 56, 76, respectively. In
embodiments where the outer edge 52 and the second edge 72
transition continuously (with the transition portions 60, 80
(discussed below) therebetween, there are no enclosing edges
formed, rather the edges transition with continuous curves.
These embodiments minimize or eliminate the arc lengths of
the first and second transition portions 60, 80, discussed
below. As can be appreciated with reference to FIG. 3, the first
and second transition portions 60, 80 may include a portion
thereof 66, 86 that is substantially parallel to the longitudinal
axis or one or both of the first and second transition portions
60, 80 may be substantially entirely or entirely parallel to the
longitudinal axis along their length.

In some embodiments the proximal end face 50 may ori-
ented substantially perpendicularly to the longitudinal axis
10a of the device 10. This orientation limits the overall length
of'the device 10 while maintaining the desired dimensions of
the trough. In other embodiments, the proximal end face 50
may be disposed at an acute angle with respect to the longi-
tudinal axis, which minimizes the transition angle between
the proximal end face 50 and each of the first and transition
portions 60, 60. The inner end face 70 may be disposed at a
perpendicular angle or an acute angle with respect to the
longitudinal axis 10a of the device 10.

As best shown in FIG. 3, the trough 42 may be further
defined by first and second transition portions 60, 80. The first
transition portion 60 extends between the proximal end face
50 and the inner end face 70 and includes an outer edge 62 that
extends between the outer edge 52 and the second edge. The
second transition portion 80 extends between opposite ends
of the proximal end face 50 and the inner end face 70, and
includes an outer edge 82 that extends between the outer edge
52 and the second edge 72. In some embodiments, the tran-
sition between the one or both of the first and second transi-
tion portions and the neighboring proximal end face 50 and
the inner end face 70 is continuous (FIG. 6), while in other
embodiments, the enclosing edges 56, 76 are formed between
one or both of the first and second transition portions 60 and
the proximal end face 50 and the inner end face 70 (FIG. 5).
In some embodiments, the entire, or a portion, of one or both
of the first and second transition portions 60, 80 extend sub-
stantially perpendicularly to the longitudinal axis 10a of the
device 10.

While the preferred embodiments of the disclosure have
been described, it should be understood that the disclosure is
not so limited and modifications may be made without depart-
ing from the invention. The scope of the invention is defined
by the appended claims, and all devices that come within the
meaning of the claims, either literally or by equivalence, are
intended to be embraced therein.

The invention claimed is:

1. A medical device comprising:

an elongate member with a distal end portion and a proxi-

mal end portion with a longitudinal axis and a lumen
disposed therethrough, wherein the lumen is configured
to allow the passage of a wireguide therethrough;

the proximal end portion of the elongate member com-

prises a proximal end face, the proximal end face has a
first edge, the first edge traverses only a portion of a total
circumference of the elongate member, the proximal end
face transitions to a second face that is disposed distally
of the proximal end face, the second face defining a
second edge that traverses another portion of the total
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circumference of the elongate member, wherein each of
the first edge and the second edge define at least a portion
of atrough that allows for communication into the lumen
from the proximal end portion, wherein a cross-section
of the trough when viewed in a direction coaxial with a
longitudinal axis of the device includes a first cross-
sectional area, and a second cross-section of the trough
when viewed from a perpendicular angle with respect to
the longitudinal axis includes a second cross-sectional
area that is greater than zero.

2. The medical device of claim 1, wherein the first edge
transitions continuously with the second edge.

3. The medical device of claim 1 wherein the proximal end
face transitions continuously with the second face.

4. The medical device of claim 1, where the combined first
edge and the second edge traverse less than the total circum-
ference of the elongate member.

5. The medical device of claim 4, further comprising a
planar first transition face defining a first transition edge that
traverses a portion of the total circumference of the elongate
member and is disposed between a first end of the first edge
and a first end of the second edge.

6. The medical device of claim 4, wherein a portion of the
first transition face edge is parallel to the longitudinal axis.

7. The medical device of claim 5, wherein the proximal end
face is perpendicular to the longitudinal axis and the second
face is disposed at an acute angle with respect to the longitu-
dinal axis.

8. The medical device of claim 5, further comprising a
second transition face defining a second transition edge that
traverses a remaining portion of the total circumference of the
elongate member and is disposed between a second end of the
first edge opposite from the first end and a second end of the
second edge opposite the first end, wherein the combined first
edge, second edge, first transition edge, and second transition
edge traverse the total circumference of the elongate member.

9. The medical device of claim 8, wherein the first edge, the
first transition edge, the second edge, and the second transi-
tion edge extend between each other in a continuous manner.

10. The medical device of claim 8, wherein the proximal
end face, the first transition face, the second face, and the
second transition face establish a continuous end surface of
the proximal end portion of the elongate member.

11. The medical device of claim 1, wherein a radius of the
first edge is the same as a radius of the second edge.

12. The medical device of claim 1, wherein an outer surface
of the elongate member comprises a plurality of ridges dis-
posed distally from the second edge.

13. The medical device of claim 1, wherein the lumen
comprises an annulus with a smaller inner diameter than an
inner diameter of a portion of the lumen proximate the second
edge.

14. The medical device of claim 1, wherein the lumen
comprises a proximal portion at a constant first diameter, and
a distal portion with an continuously decreasing inner diam-
eter.

15. The medical device of claim 12, wherein the lumen
comprises a proximal portion at a constant first diameter, and
a distal portion with an continuously decreasing inner diam-
eter, wherein a discontinuity between the proximal and distal
portions of the lumen is disposed within a section of the
elongate member defining the plurality of ridges.

16. A medical device comprising:

an elongate member with a distal end portion and a proxi-

mal end portion with a longitudinal axis and a lumen
disposed therethrough, wherein the lumen is configured
to allow the passage of a wireguide therethrough;
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wherein the proximal end portion defines a trough for
accepting a tip of the wireguide and urging the tip into
the lumen from a varying angle of attack with respect to
the longitudinal axis, the trough is defined from an open
proximal end providing communication with the lumen 5
including a proximal end face with a first edge, the first
edge traverses only a portion of a total circumference of
the elongate member, the proximal end face transitions
to a second face that is disposed distally of the proximal
end face, the second face defining a second edge that 10
traverses another portion of the total circumference of
the elongate member, wherein the trough is partially
defined from each of the first and second edges.

17. The medical device of claim 16, further comprising a
first transition face disposed between respective first ends of 15
the proximal end face and the second face, and a second
transition face disposed between respective second ends
opposite from the respective first ends of the proximal end
face and the second face.

18. The medical device of claim 17, wherein the first and 20
second transition faces define first and second transition
edges, respectively, wherein the first edge, the first transition
edge, the second edge, and the second transition edge extend
between each other in a continuous manner.

19. The medical device of claim 16, wherein the first edge 25
extends between an arc length within a range of between 30
degrees and 90 degrees and the second edge extends about an
arc length within a range of between 30 degrees and 90
degrees.
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